We study the structure of Gabor and super Gabor spaces inside L 2 (R 2d ) and specialize the results to the case where the spaces are generated by vectors of Hermite functions. We then construct an isometric isomorphism between such spaces and Fock spaces of polyanalytic functions and use it in order to obtain structure theorems and orthogonal projections for both spaces at once, including explicit formulas for the reproducing kernels. In particular we recover a structure result obtained by N. Vasilevski using complex analysis and special functions. In contrast, our methods use only time-frequency analysis, exploring a link between time-frequency analysis and the theory of polyanalytic functions, provided by the polyanalytic part of the Gabor transform with a Hermite window, the polyanalytic Bargmann transform.
Introduction
In [1], we have proved sharp results concerning sampling and interpolation in polyanalytic Fock spaces, by relating the problem to vector valued (super) Gabor frames 
which provides the continuous counterpart of the theory of super Gabor frames presented in [3] and developed in the case of Hermite functions in [6, 8, 9] . Such transform reduces to the Gabor transform when n = 1. In this paper we will study the structure of the subspaces of 
(1.1)
our first result provides a unitary mapping
Then we will compute the reproducing kernel of the Gabor superspaces by relating them to the scalar case. By specializing our results to the case where the window g is constituted by the first n − 1 Hermite functions, we obtain explicit results for the reproducing kernel (here our approach diverges from that in [10, 11] , since we use more direct methods).
Finally, using some of the results in [1], we show that the multiplier
provides an isometric isomorphism between the Gabor spaces with Hermite windows and the Fock spaces of polyanalytic functions. This offers a method for the study of polyanalytic Fock spaces by means of time-frequency analysis techniques. Using this method, we recover a result of Vasilevski [14] concerning the structure of polyanalytic Fock spaces. Moreover, we obtain an explicit formula for the reproducing kernel of the polyanalytic Fock space from where growth estimates can be derived. The organization of the paper is as follows. We have a background section with the essential tools: the Gabor transform, the Bargmann transform and the Hermite functions. Then, third section is devoted to the study of Gabor and super Gabor spaces with general windows. We then specialize the windows to be Hermite functions and
